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[57] ABSTRACT 
The preparation of a range of N-?uorinated amides 
and amines by treatment of an acid amide with a 
hypo?uorite in which the ?uoroxy group is bonded to 
an inert electron attracting group is described, suitable 
?uorinating agents including ?uoroalkyl hypo?uorites 
such as tri?uoromethyl hypofluorite. Primary and sec 
ondary amides are converted into N-mono?uoro am 
ides, which may be cleaved hydrolytically to yield N 
mono?uoroamines; N-mono?uioro carboxamide prod 
ucts may also be cleaved fluorolytically, e.g. by treat 
ment with excess hypo?uorite, to yield N,N 
di?uoroamines. Tertiary amides may be converted di~ 
rectly into N-fluorinated amines, this last conversion 
preferably being effected under acid conditions. 

14 Claims, No Drawings 
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PROCESS FOR THE PREPARATION OF 
N-MONOFLUORO-ACID AMIDES, 

N-MONOFLUORO AND 
N,N-DIFLUORO-TERTIARY AMINES 

This invention relates to a process for the preparation 
of N-?uorinated organic nitrogen compounds, more 
particularly to the preparation of N-?uoro acid amides. 
The preparation of N-?uorinated organic nitrogen 

compounds, for example compounds containing an N 
mono?uoroamino or N,N-di?uoroamino group, is of 
considerable interest in, for example, the study of bio 
logically active systems. Thus it is known that the sub 
stitution of a ?uorine atom for a hydrogen atom in cer 
tain biologically active molecules can signi?cantly alter 
the activity of the compound; the activity of 9a 
?uorocortisol ZI-acetate, for example, exceeds that of 
cortisol ZI-acetate about tenfold. In the ?eld of biologi 
cally active amine derivatives there is evidence that re 
placement of, for example, primary amine groups by 
di?uoroamino groups leads to compounds having im 
proved properties as regards, inter alia, resistance to 
biological oxidation and other deactivation reactions. 
The preparation of N-?uorinated amino compounds 

may, however, create a number of problems during 
synthesis, particularly when sensitive or complex bio 
active substrates are used. Thus commonly used ?uori~ 
nating agents, such as perchloryl ?uoride or elemental 
?uorine, tend to be somewhat unselective, leading to 
formation of unwanted by products or to degradation 
of the substrate; where a desired ?uorination product 
can be obtained by these methods carefully controlled 
reaction conditions will generally be necessary to mini 
mise the extent of such side reactions. Fluorinating 
agents such as perchloryl ?uoride or elemental ?uorine 
also require careful handling so that their use may ne 
cessitate specially designed and possibly expensive ap 
paratus. 
Other reagents proposed for N—?uorination of amines 

include tetra?uorohydrazine and di?uoroamine, both 
of which are extremely hazardous. 
We have now found that a variety of acid amides can 

be converted directly to ?uoroamides under and /or 
?uoroamines mild conditions and with good selectivity 
using certain electrophilic ?uorinating agents, and that 
where ?uoroamide products are obtained these may, if 
desired, subsequently be converted to ?uoroamines by 
simple methods. 
Thus we provide a process for the preparation of an 

N-mono?uoro acid amide or an N-mono?uoro- or 
N,N-di?uoro tertiary amine wherein an acid amide is 
reacted with a hypo?uorite in which the fluoroxy group 
is bonded to an inert electron attracting group. 
The acid amide starting material may be derived 

from a carboxylic, sulphonic, phosphonic or phos 
phoric acid, and suitable starting materials thus include 
compounds of the general formula 

R‘ - x - NHRZ ‘ (I) 

where R1 represents an organic group, R2 represents a 
hydrogen atom or an organic group and X is 
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2 
?uorination of such primary and secondary acid amides 
leading to formation of an N-mono?uoro acid amide of 
general formula 

R1 - X - NFR2 

where R‘, R2 and X are as de?ned above. 
In certain instances, more particularly when R2 is 

other than hydrogen and X represents 

(II) 

the product of formula II may be reacted with further 
?uorinating agent to induce cleavage of the amide link 
age with consequent formation of an N,N-di?uoroa 
mine of general formula 

R’NF2 (in) 
(where R2 has the above~defined meaning) or a salt 
thereof. We prefer to employ hypo?uorites of the class 
de?ned above as ?uorinating agents to induce the 
amide linkage cleavage in this feature of the invention. 

In general, N-?uoro carboxamides of formula II are 
rather more reactive to ?uorinating agents than corre 
sponding carboxamide starting materials of formula I, 
so that further ?uorination of an N-?uoro carboxamide 
(II) to yield an N,N-di?uoroamine (III) will normally 
occur if excess hypo?uorite reagent is used in the treat 
ment of a carboxamide (I) or if the ?uorination is un- -. 
duly prolonged. If an N-mono?uoro carboxamide isde- ' ‘I 
sired as the ?nal product of the ?uorination process, it 
is possible by following the course of theireaction‘, e.g. ,- " r . 
by n.m.r. techniques or thin layer chromatography, to ~‘ : 
halt the reaction at the point of maximum yield'ofthei ' ‘ .' . 

desired N~mono?uoro carboxamide (II). Where, how 
ever, an N,N-di?uoroamine (III) is required, the prod-'5‘ _ ' 
uct of formula II may be reacted with further‘ hypo" 1. ' I. 
?uorite to yield the desired compound‘ of formula III. ‘ 
According to a preferred embodiment of. the invention, ' 
where such N,N-di?uoroamine products are-required, {I . ' 
the carboxamide (I) is converted directly to the-N,N’f'j I; 
di?uoroamine (III) by reaction with atileast two equiv: . 
alents of a hypo?uorite, without separation of the inter- 1 
mediate N-monofluoro carboxamide offormula II; .. 

Alternatively, N-?uoro acid amides of formula II may 
in general subsequently‘ be subjected {to [hydrolytic f 
cleavage to yield an secondaryaminef ‘ “ 
general formula " ’ 

R2NHF . i _v v‘ 

(where R2 has the above~defined meaningyonasalt , 
thereof. The hydrolytic cleavage in accordance with," 
this aspect of the invention is preferably effected using‘ 
techniques similar to‘ those described by Grakauskas,‘ 

the hydrolysis of N-?uorocarbamates’, e. g. by treatment ‘ :YT “ 
of the N-?uoro acid amide (II) with aqueous acid,'for' ‘ 

'example sulphuric, perchloric or methanesulphonic 
acid. a . ~ ‘ 

Other acid amide starting materials which may be 
used in the process of the invention include tertiary am 
ides, e.g. having the general formula 

R'-X-NR“R‘ (v)' 
wherein R1 and X have the above-de?ned meanings 
and R3 and R‘ each represent an organic group or to 
gether form a divalent organic group, ?uorination of 
such starting materials (V) leading directly to the for 
mation of an N-monofluoro tertiary amine of general 
formula 
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(wherein R3 and R4 have the above-de?ned meansings) 
or a salt thereof. ' 

The ?uorination of compounds of formula V is pref 
erably effected in the presence of an acid in order to 
stabilise the produce (VI) by formation of an acid addi 
tion salt. The acid is preferably a strong acid, for exam 
ple a mineral acid such as hydrochloric or sulphuric 
acid or a strong organic acid such as p-toluene sul 
phonic acid. Starting materials (V) wherein X is 

0 
II 

are preferred in this embodiment of the invention. 
Hypo?uorites which may be used in ?uorination re 

actions in accordance with the invention may be repre 
sented by the formula ROF, where R is an inert elec 
tron attracting group, and include lower (e.g. C14,) 
?uoroalkyl hypo?uorites, the alkyl group preferably 
carrying at least 2 ?uorine atoms per carbon atom. Pre 
ferred reagents of this type include tri?uoromethyl, 
per?uoropropyl, per?uoroisopropyl, per?uoro-t-butyl, 
monochlorohexa?uoropropyl and ‘per?uoro-t-pentyl 
hypo?uorites, l,2-di?uoroxytetra?uoroethane and di 
?uoroxydi?uoromethane. Inorganic hypo?uorites ROF 
wherein R represents a ?uorinated covalent inorganic 
group may also be used, an example of such a com 
pound being ?uoroxysulphur penta?uoride. The use of 
trifluoromethyl hypo?uorite is particularly preferred 
by virtue of its good selectivity and comparative ease of 
handling. 
Where the hypo?uorite is a gas or volatile liquid, it 

may conveniently be passed into the reaction mixture 
in gaseous form, if desired after mixing with a gaseous 
diluent such as nitrogen. Alternatively the hypo?uorite 
may be dissolved in a solvent, advantageously a polar 
solvent, for example a halogenated hydrocarbon such 
as methylene dichloride, chloroform or chlorotri?uoro 
methane, a ketone such as acetone, an aliphatic ether 
such as diethyl ether or a cyclic ether such as tetrahy 
drofuan. The acid amide substrate is also preferably 
dissolved in a solvent, for example one or moreof the 
solvents described for use with the hypo?uorite. . 
The reaction temperature for the ?uorination is pref 

erably kept relatively low, for example in the range 
——7 8° to +40°C. Reaction at room temperature with ?u 
orinating agents such as tri?uoromethyl hypo?uorite is 
rapid and smooth. If desired, the reaction may be moni 
tored using, for example, n.m.r. spectroscopy or thin 
layer chromatography. _ 

In general, the hypo?uorite is preferably used in ex 
cess of the stoichiometrically required amount .to en 
sure maximum yield of the N-?uoro acid amide. As in 
dicated above, however, N —?uoro amides derived from 
carboxylic acids may react ?irther with the ?uorinating 
agent, with fission of the amide C-N bond so that use 
of a substantial excess of hypo?uorite should be 
avoided where it is desired to isolate an N-fluoro car 
boxamide, and in certain such cases it may be desirable 
to use less than an equivalent quantity of hypo?uorite. 
Any ethylenic or acetylenic multiple bondsin organic 

groups R‘, R’, R3 and R4 in starting materials of formu 
lae l or V will tend to be ?uorinated by the hypo?uorite 
reagent unless such multiple bonds are deactivated by 
being substituted with or conjugated with one or more 
electron withdrawing groups. We therefore generally 
prefer that organic groups represented by R‘, R2, R3 
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and R4 do not contain ethylenic or acetylenic bonds un 
less these are‘ deactivated or unless additional ?uorina 
tion is desired in a particular case. Apart from this re 
striction, however, a broad range of starting materials 
of formulae l and V may be used. Thus R‘, R2 , R3 and 
R4 may be hydrocarbyl groups, preferably selected 
from aliphatic, cycloaliphatic, araliphatic and aromatic 
groups, for example alkyl groups containing l-30, pref 
erably l-20 carbon atoms, e.g. methyl, ethyl, propyl, 
butyl, hexyl, decyl, pentadecyl, heptadecyl, eicosyl; cy 
cloaliphatic groups containing 3-30, preferably 5-20 
carbon atoms, e.g. monocyclic or polycyclic (including 
bridged) cycloalkyl groups such as cyclopentyl, cyclo 
hexyl, adamantyl and norbomyl, heteroatom-contain 
ing cyclic groups such as sugar groups, and polycyclic 
groups such as steroidal groups; aralkyl groups contain 
ing l-lO, preferably 1-6 carbon atoms in the alkyl 
chain,‘ ve.g. benzyl, phenethyl; aryl groups such as 
phenyl and naphthyl; and the above groups substituted 
by, for example, oxo, nitro, cyano, halo such as fluoro 
or chloro, hydroxy, esteri?ed hydroxy e.g. loweralkyl 
carbonyloxy such as acetoxy or propionoxy such as 
benzoyloxy, sulphonyl e.g. arylsulphonyl such as ben 
zenesulphonyl, lower alkoxy such as methoxy or eth 
oxy, aralkoxy such as benzyloxy, or aryloxy such as 
phenoxy. v . 

The process of the invention thus permits the prepa 
ration of a wide range of organic compounds contain 
ing N-mono?uoroamino or N,N-di?uoroamino groups, 
such compounds including, for example, steroids, alka 
loids, amino sugars, amino saccharides, antibiotics and 
surfactants. As indicated above, the ability to ?uorinate 
amino groups present in biologically active amine de 
rivatives is of advantage in that such ?uorination may 
result in the improvement of properties such as resis 
tance to biological oxidationand other deactivation re 
actions. Furthermore, the lipid~solubility of biologically 
active amines is enhanced by such ?uorination, leading 
to greater penetration of lipid membranes on adminis 
tration and, in some cases resulting in greater duration 
of activity. 
One example of a useful N,N-di?uoroamine which 

has been prepared in accordance with the invention is 
l-di?uoroaminoadamantane, which is toxic to Herpes 
VlI’US. 

N-?uoro acid amides obtained using the process of 
the invention in general comprise valuable intermedi 
ates in the synthesis of N-mono?uoro and N,N 
difluoro-amine derivatives such as those described 
above, by virtue of the facility with which such amides 
may be cleaved by ?uorinolysis or hydrolysis'as herein 
before described to yield appropriate N-?uorinated 
amine derivatives. ‘Furthermore, N-fluoro acid amid, 
products may in certain cases also exhibit useful biolog 
ical properties; thus the N-?uorosulphonamides in par- ‘ 
ticular show antibacterial activity'. 
The process of the invention is also of value as a 

method of cleaving acid amide linkages to generate the 
corresponding free acid group. Thus where an N-fluoro 
acid amide of formula II is cleaved by hydrolysis or 
?uorinolysis as hereinbefore described, the cleavage 
reaction will yield, in addition to a ?uorinated amine 
derivative, an —OR ester or acid ?uoride of the acid cor 
responding to the acyl group R1X—. The acyl ?uoride 
is readily hydrolysable to the acid under aqueous con 
ditions and the ester can often also be readily hydro 
lysed. Thus the invention provides a convenient pro 
cess for the cleavage of amide linkages under mild con 
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ditions wherein the amide to be cleaved is reacted with 
a hypo?uorite as herein de?ned to yield a ?uoramine 
‘and the parent acid or a readily hydrolysed derivative 
thereof. 
The following non-limitative examples serve to illus 

trate the invention. Unless otherwise stated tempera 
tures are in °C and yields are corrected for recovered 
amide starting material. 

EXAMPLE 1 

N-Fluoro-N-methyl-p-fluorobenzenesulphonamide 
a. Fluorination using CFSOF 
Tri?uoromethyl hypo?uorite gas (ca. 1.3 mmoles) 

diluted with an approximately equal volume of nitrogen 
was bubbled through a solution of N-methyl-p 
?uorobenzenesulphonamide (100 mg., 0.53 mmole) in 
methylene chloride (5 c.c.) and trichloro?uorometh 
ane (20 c.c.) at 0°C. The gas outlet was connected to a 
trap containing aqueous potassium iodide, which re 
acted with excess tri?uoromethyl hypo?uorite to liber 
ate iodine. Titration of the liberated iodine with sodium 
thiosulphate indicated that ca. 0.5 mmoles of tri?uoro 
methyl hypo?uorite were consumed during the reac 
tion. Preparative layer chromatography of the reaction 
product (silica gel GF 254) gave the title compound 
(92 mg., 90% yield) which was recrystallised from n 
hexane. The thus obtained product had m.p. 40.5° — 
41°; lH n.m.r. signals (CCL4) at 8 3.2 (3H, d, J=32 Hz, 
-—NFCH3), 8 7.1 (2H, m, aromatic protons) and 8 8.0 
(2H, m, aromatic protons; 19F n.m.r. signals (CDCl3) at 
¢* +376 (1 F, q, J = Hz, —NFCH3) and (8* + 101.2 
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(1F, aromatic ?uorine). (Found : C 40.72; H 3.30; N > 
6.81; F'~l8.42; S 15.54. C1H1NF2O2S requires C 40.58; 
H 3.41; N 6.76; F 18.34; S 15.46%). 

b. Fluorination using SF 50F 
The method of Example 1(a) was used except that 

?uoroxysulphur penta?uoride (ca. 0.55 mmoles) was 
added in place of tri?uoromethyl hypo?uorite. Work 
up gave the title compound (84% yield) identical with 
the product of Example 1 (a). 

c. Fluorination using CF 2(OF )2 
The method of Example 1 (a) was used except that 

ditluoroxydi?uoromethane (ca. 0.3 mmoles, i.e. 0.6 
milliequivalents) was added in place of tri?uoromethyl 
hypo?uorite. Work up gave the title compund (85% 
yield) identical with the product of Example 1 (a). 

EXAMPLE 2 

N-Fluoro-N-( 2-endo-norbomyl )-p-?uorobenzenesul 
phonamide 

a. Fluorination using CF 30F 
. N-(2-Endo-norbornyl)-p-?uorobenzenesulphora~ 
mide (100 mg, 0.37 mmole) was reacted with excess 
tri?uoromethyl hypo?uorite (ca. 1.0 mmole) in a simi 
lar manner to that described in Example 1 (a). Prepara 
tive layer chromatography of the reaction product (sil 
ica gel GF 254) afforded the title compound (uncor 
rected yield 71%). A sample recrystallised from a mix~ 
ture of chloroform and n-hexane had m.p. 96°—97°; lH 
n.m.r. signals (CCl4) at 8 1.3 — 2.5 (10H, norbomyl 
protons), 8 3.4 (1H, vb,>Cl_;lNF), 8 7.3 (2H, m, aro 
matic protons) and 8 7.9 (2H, m, aromatic protons); 
19F n.m.r. signals (CDCl3) at ¢* + 36.9 (1F, broad dou 
ble doublet, J = 15.8 and 5.6 Hz, —SO2NE) and ¢* + 
101.6 (1F, m, aromatic ?uorine). (Found: C 54.32; H 
5.11; N 4.86: F 13.49; S 11.28. C13H,5NF2O2S requires 
C 54.34; H 5.26; N 4.88; F 13.23; S 11.16%). 
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6 
b. Fluorination using SFSOF 
The method of Example 2 (a) was repeated except 

that ?uoroxysulfur penta?uoride (ca. 0.4 mmole) was 
added in place of tri?uoromethyl hypo?uorite. Work 
up gave the title compound (80% yield) identical with 
the product of Example 2 (a). 

EXAMPLE 3 

N-Fluoro-p-?uorobenzenesulphonamide 
A solution of tri?uoromethyl hypo?uorite in tri 

chlorofluoramethane was prepared by bubbling the 
hypo?uorite through the solvent at —78°. 45 c.c. of the 
resulting solution, containing 2 mmoles of hypo?uorite, 
were mixed with p-?uorobenzenesulphonamide (175 
mg., 1 mmole) in acetone (10 c.c.) at —78° in a pres 
sure bottle and the system was allowed to warm to 0°C. 
After 15 hours the pressure was released and the sys~ 
tem ?ushed with nitrogen. Evaporation of the solvent 
under reduced pressure gave a dark oil from which the 
title compound (20 mg., uncorrected yield 10.5%) was 
separated by preparative layer chromatography 
(Chrom AR Sheet 1000). The process was repeated 
twice using 2 mmoles of p-?uorobenzenesulphonamide 
and the resulting chromatographed fractions of the title 
compound were combined and recrystallized from 
carbon tetrachloride. The resulting product had m.p. 
63°—65°; lH n.m.r. signals at 8 7.3‘(2H, m, aromatic 
protons), 8 8.1 (2H, m, aromatic protons) and 8 8.9 
(1H, d, J = 521712, —Nl-TlF); ‘9F n.m.r. signals at d» + 
91.2 (1F, d, J=52 Hz, —Nl-lf) and ¢+ 110.8 (1F, m, 
aromatic ?uorine). (Found: C 37.61; H 2.66; N 7.03; F 
19.88; S 16.34. C6H5NF2O2S requires C 37.32; H 2.61; 
N 7.25; F 19.67; S 16.60%). 

EXAMPLE 4 

N-Fluoro-N—methylstearamide 
Tri?uoromethyl hypo?uorite gas (ca. 4 mmoles) di-‘ 

luted with an approximately equal volume of nitrogen 
was bubbled through a solution of N-methylstearamide 
(1 g., 3.4 mmoldls) in‘chloroform (25 c.c.) at room tem 
perature. The resulting chloroform solution was 
washed with ice cold‘ aqueous saturated sodium bicar 
bonate solution (50 c.c.) and ice cold water (2 x 50 
c.c.) and dried over magnesium sulphate. Evaporation 
of the solvent under reduced pressure gave an oily resi 
due which was chromatographed on a silica gel column 
using benzene as eluant. The ?rst fraction to be eluted 
comprised stearoyl fluoride and tri?uoromethyl stea 
rate, the second fraction comprising the title com 
pound (81% yield). A'sample of the title compound re 
crystallised twice from n-hexane had m.p. 53°—54°, IH 
n.m.r. signals (CDC13) at 8 0.9 — 1.3 (33H), 8 2.5 (2H) 
and 8 3.5 (3H, d, J = 27 Hz, —NFCHS); l9F n.m.r. sig 
nal (CDC 13) at ¢+ 56.4 (tq, JH1F=27 H2 and I,” HlF 
= 4.5 Hz, —CH22 -——,‘,C;(JNFCH3‘). (Found C 72.35; H 
11.95; N 4.50; F 6.15. Cl’wHasNFO requires C 72.33; H 
12.14; N 4.40; F 6.02%). 

EXAMPLE 5 
N-Fluoro~N~rnethyl-p-?uorobenzamide 

Fluoroxysulphur penta?uoride gas (ca. 16 mmoles) 
diluted with an approximately equal volume of nitrogen 
gas was bubbled through a solution of N~methyl-p 
?uorobenzamide (2.5 g., .16 mmoles) in chloroform 
(25 c.c.) at room temperature. The resulting chloro 
form solution was washed with ice cold aqueous satu~ 
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cold water (2_,>< 50 c.c.) and d'ried'over magnesium sul 
phate. The solvent was evaporated under reduced pres 
sure and the residue chromatographed' on a silica gel 
column using n~hexane as eluantflfheg?rst fraction to 
be eluted comprised tri?uoromethyl pLfluorobeniOate 
and the second fraction comprised tri?uoromethyl p 
?uorobenzoateand .p-tluorobenhzoly fluoride ._ A third 
fraction comprising the title‘ compound ‘(41% yield) 
wasveluted‘with a 1:1' mixture of n-hexane and methy' 
lene dichloride. Further elution' with methylene chlo 
ride gave unreacted starting material. 1 '- ' 

A sample‘ of the'thus obtained title compound was 
distilled at 0.5 mm Hg pressure and 70°—80°C. The dis 
tillate showed 1H n.m.r. signals v(CDCl3) at 8 3.5 (3H, 
d, J = 27.5 Hz, -NFCl_~l3), 8 7.1 (2H, rri, aromatic pro 
tons) and 8 7.8 (2H,‘m, ‘aromatic protons); 19F n.m.r. 
signals (CCl4), at d) + 46.4 (1F., q, J = 27.5 Hz, 
,—CONECH3) and qb + 106.1 (1F, m, aromatic fluo 
rine)._>(Found C 55.83;'H 3.98; N 7.98; F 22.52.‘ 
C8H7F2N0 requires C 56.14; H 4.12; N 8.18; F 
22.20%). 

_ EXAMPLE'6 I 

Fluorination of N-Adamant- l -ylacetamide 

Trifluoromethyl hypo?uorite gas (ca. 60 mmoles) di 
luted with an approximately equal volume of nitrogen 
was bubbled through a solution of N-adamante-l 
y1acetamide.(5 g., 26 mmoles) in chloroform (30 c.c.) 
at room temperature. Distilled water (ca. 20 c.c.) was 
added during the course of the reaction to dissolve 
solid material which precipitated. The chloroform layer 
was separated and the aqueous layer was extracted with 
chloroform (27X 50 c.c.). The chloroform extracts were 
combined, dried over magnesium sulphate, and the sol 
vent was evaporated to give an oil. The oil was tritu 
rated with n-ihexane to precipitate unreacted starting 
material,‘ which was ?ltered off. The ?ltrate was chro 
matographed on an alumina column (230 g., grade 3), 
elution with n-hexane giving l-di?uoroaminoadaman 
tane (2.91 g. , ‘75% yield). After sublimation at 100° and 
420 mm. Hg pressure the product had m.p. 1l3°-1l5° 
(sealed‘tube); 1H n.m.r. signals (CDC13) at ¢ — 20.3 
(bs, -—'NEZ). (Found C 64.39; H 7.94; N 7.38; F 20.3. 
Cml-llsNFz requires C 64.15; H 8.08; N 7.48; F 
20.29%). ' 
Further elution of the chromatography column with 

benzene gave N-adamante-l-yl-N-?uoroacetamide 
(190 mg., uncorrected yield 4%), which was liquid at 
room temperature. A sample distilled at 80° —— 90° and 
0.5 mm. HG pressure had 1 H n.m.r. signals (CC14) at 
8 1.75 (bs, adamantyl protons), 8 1.95 (half of doublet, 
other half masked by 6 2.15 signal), and 8 2.15 (b, ada 
mantyl protons);"‘9F n.m.r. signals at d) + 81.3 (q, .1 = 
9.8 Hz, cHacfQNER). (Found: C 68.43; H 8.66; N 
6.80; F 8.84. Cml-llgFNO requires C 68.23; H 8.59; N 
6.63; F 9.00%). 
Fluorination of a chloroform solution of an Nada 

mant-l-yl-N-fluoroacetamide with tri?uoromethyl 
hypofluorite - gave further. l-di?uoroaminoadamantane 
in 83% yield. ‘ .. _ v 

- The yield of N-adamant-l-yl-N-fluoroacetamide can 
be increased by reducing the ‘quantity of fluorinating 
agent used, so lessening, the extent/ of subsequentreac 
tion by the hypo?uon'te and N-?uoro amide to form 1. 
di?uoroaminoadamantane. Thus when the reaction 
was repeated using ca. 7 mmoles of tri?uoromethyl 
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8 
hypo?uorite, ‘the N-?uoroacetamide was obtained in 
35% corrected yield. 
We claim: 
1. A process for the preparation of a compound se 

lected from the group consisting of N - monofluoro 
acid amides, N - monofluoro - and N, N-di?uoro - ter 

tiary amines which comprises reacting in polar organic 
solvent an acid amide of the formula 

wherein R1 represents a C130 alkyl group, a (13.30 cyclo 
aliphatic group, an aralkyl group containing 1 — 10 car 
bon atoms in the alkyl chain or an aryl group or any of 
these groups substituted by at least one of 0x0, nitro, 
cyano, halo, hydroxy, esteri?ed hydroxy, sulphonyl, 
lower alkoxy, aralkoxy, or aryloxy; R2 and R3 are the 
same as R1 or hydrogen or are taken together to form a 
divalent organic radical, with a hypofluorite having the 
formula ROF, where R represents a lower ?uoroalkyl 
group containing at least two ?uorine atoms per carbon 
atom or a ?uorinated covalent inorganic group. 

2. The process of claim 11 where R3 is hydrogen and 
R2 is other than hydrogen, to yield an n- mono?uoro 
acid amide of the formula 

3. A process as claimed in claim 2 wherein the N 
monofluoro acid amide product is ?uorinated further 
to yield an N,N-di?uoroamine of formula 

4. A process as claimed in claim 2 wherein the N 
monofluoro acid amide is subjected to hydrolytic cleav 
age to yield an N-monofluoroamine of formula 

R2NHF (IV) 
5. The process of claim 2 wherein the acid amide ma 

terial is N - adamant -1 - ylacetamide to yield N - ada 
mant - 1 - yl - N - ?uoroacetamide. 

6. The process of claim 1, wherein the starting acid 
amide is a tertiary amide and a N - mono?uoroamine of 
the formula 

R2R3NF, 
wherein R2 and R3 are other than hydrogen, or a salt 
thereof is formed. 

7. A process as claimed in claim 6 wherein the reac 
tion is effected in the presence of an acid selected from 
the group consisting of mineral acids and strong or 
ganic acids. 

8. A process as claimed in claim 1 wherein the acid 
amide is reacted with at least two equivalents of the 
hypo?uorite to yield directly an N,N - di?uoroamine 
without separation of the intermediate N - monofluoro 
carboxamide. 

9. A process as claimed in claim 11 wherein the hypo 
?uorite is tri?uoromethyl hypo?uorite. 

10. A process as claimed in claim 1 wherein R‘, R2 
and R3 are each methyl, ethyl, propyl, butyl, hexyl, 
-decyl, pentadecyl, heptadecyl, eicosyl, cyclopentyl, cy 
clohexyl, adamantyl, norbornyl, benzyl, phenethyl, 
phenyl, naphthyl, or any of the above groups substi 
‘tuted by oxo, nitro, cyano, halo, hydroxy, esterified hy 
droxy, sulphonyl, lower alkoxy, aralkoxy or aryloxy. 

11. The process of claim 1, wherein the reaction tem 
perature for the ?uorination is from —-78° to + 40°C. 
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12. The process of claim 1, wherein the hypofluorite 
is selected from the group consisting trifluoromethyl, 
perfluoropropyl, perfluoroisopropyl, perfluoro - t - bu 
tyl, monochlorohexa?uoropropyl and perfluror-t-pen 
tyl hypofluorites, l, 2 - difluoroxytetra?uoroethane, di 
?uoroxydi?uoromethane, and ?uoroxysulphur penta 
fluoride. 

13. A process for the preparation of an N - mono 
fluoro-carboxylic acid amide, comprising mono 
fluorinating a secondary carboxylic acid amide by reac 
tron with a hypo?urite having the formula ROF where 
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R represents a lower ?uoralky group containing at least 
two ?uorine atoms per carbon atom or a ?uorinated 
covalent inorganic group. 

14. A process for the preparation of an N - mono 
?uoro - tertiary amine, comprising monofluorinating an 
acid tertiary carboxamide by reaction with a hypo?uor 
ite having the formula ROF where R represents a lower 
?uoroalkyl group containing at least two ?uorine atoms 
per carbon atom or a ?uorinated covalent inorganic 
group. 

* * * 1* * 
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